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Despite these early studies, in 1961, public health authorities in the United States produced a training film that claimed that mechanical removal of organisms by washing hands with soap and water was more effective than using a chemical antiseptic. 5 However, this concept has subsequently been shown in multiple studies to be untrue. For example, some of the first commercial alcoholbased preoperative hand-rub preparations introduced in the 1960s were found to be more effective than surgicalscrub protocols using antimicrobial soaps containing hexachlorophene or iodophors.
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Numerous subsequent studies have confirmed that 60% to 70% alcohol solutions reduce bacterial counts on the hands of healthcare workers significantly better than washing hands with plain soap and water and are as effective or more effective than hand washing with an antimicrobial soap. 7 ' [9] [10] [11] [12] [13] [14] [15] [16] If used for preoperative hand scrubs by surgeons, alcohol preparations reduce bacterial counts on hands more effectively than plain soap or antimicrobial soap.
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In one study where healthcare workers contaminated their hands by touching a heavily colonized patient, hand antisepsis with a 70% isopropyl alcohol preparation prevented transfer of organisms from the hands of personnel to a catheter more effectively than hand washing with plain soap and water. 21 The bactericidal activity of alcohols is most likely due to their ability to denature proteins. 22 Alcohols are effective against most vegetative gram-positive and gram-negative bacteria. A few studies suggest that alcohol-containing products may have greater activity than antiseptic detergents against multidrug-resistant pathogens such as vancomycin-resistant enterococci and methicillin-resistant Staphylococcus aureus, but additional evidence on this issue is needed. [23] [24] [25] Alcohols have excellent activity against Mycobacterium tuberculosis, but are not active against bacterial spores. They do have activity against many fungi and a variety of viruses, including hepatitis B, human immunodeficiency virus, enteroviruses, adenovirus, rotaviruses, and herpes simplex virus. 22 Ethyl alcohol is more active than isopropyl alcohol against many viruses, except those with a lipid envelope.
Despite the proven efficacy of alcohol-based products, delayed acceptance of alcohol hand antisepsis by hos- Unfortunately, most healthcare workers are not familiar with these studies, and the view that frequent use of alcoholbased hand antiseptics will lead to excessive skin dryness has persisted in many hospitals in the United States. This issue of Infection Control and Hospital Epidemiology contains our article reporting a prospective randomized trial that compared the frequency of skin irritation and dryness associated with two hand-hygiene regimens: soap-and-water hand washing versus a regimen that called for use of an alcoholic hand gel between most patient contacts. 32 Several features of the study should make the results clinically relevant. Unlike earlier studies conducted in controlled laboratory settings, 1230 participants in the present study were nurses who were performing standard patient-care activities on several wards. Importantly, the soap preparations used are representative of those available in many acute-care hospitals, since soap products available on the wards were purchased through a hospital buying group that includes approximately 1,800 healthcare facilities. The alcoholic hand gel was a commercially available preparation.
Several other aspects of the study are notable. We used both subjective and objective methods to evaluate skin irritation and dryness. Also, by using a crossover design, each nurse served as her or his own control, obviating potential differences in the frequency of preexisting skin problems among individuals in the two arms of the study. Finally, participants were asked to record prospectively the number of hand-hygiene episodes (hand washing or hand antisepsis) during the trial using portable counting devices, a technique seldom used in other published trials.
Self-assessments by participants, visual assessments by a study nurse, and objective measurements of skin hydration revealed that nurses experienced significantly less skin irritation and dryness when using the alcoholic gel regimen than when they were using standard soap-and-water hand washing. 32 Of interest, the alcoholic gel was tolerated better even though participants used the alcoholic regimen slightly more often than soap and water. The outcome probably can be attributed to several factors. Soap-and-water hand washing tends to wash away skin oils and fats that help protect normal epidermis, whereas this is less likely to occur with a waterless antiseptic like alcohol. Skin damage related to use of hot water, and perhaps due to use of paper towels, does not occur with waterless antiseptic agents. Also, like other commercially produced alcohol-based hand gels and rinses, the product tested in the trial contains skinconditioning agents, humectants, and an emollient that are added to minimize the drying effect of alcohol.
Our study has several shortcomings. The number of participants in the trial was small (n=29), and personnel from only three areas of the hospital were included. Also, the two regimens were each used for only 2 weeks. Additional studies with larger sample sizes and longer trial periods are needed to determine if the findings will hold true over months or years. Although use of selfassessments by unblinded study participants raises the issue of potential observer bias, self-assessments are worth including in such studies because they can provide information about burning sensation or itching of the skin that cannot be evaluated by objective means. 33 We did not utilize measurements of transepidermal water loss (TEWL), which is considered to be one of the best methods for evaluating skin damage due to chronic irritant contact dermatitis associated with use of soaps and detergents. 3435 However, TEWL measurements are quite susceptible to environmental conditions that might be difficult to control on standard hospital wards. Measurement of electrical capacitance of nurses' skin by the investigators was an appropriate method for assessing skin dryness. 34 ' 36 '
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Finally, we evaluated only one commercially available alcoholic hand gel. Such products vary considerably in their formulation, and it is possible that other alcoholic hand gels or rinses may not have produced the same results. Further studies comparing alcohol-based products and soap-andwater hand washing are warranted.
Another important advantage of alcohol-based hand antiseptics is that their use does not require sinks or plumbing. As a result, alcohol-based products can be placed in many locations on hospital wards. Voss and Widmer noted that it took intensive care unit nurses approximately 60 seconds to go to a sink, wash and dry their hands, and return to patient-care activities, whereas use of an alcohol-based antiseptic available at each patient's bed required only 15 seconds. 38 This is an important issue since nurses often cite lack of time as one of the greatest deterrents to frequent hand washing.
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Large-scale observational studies of handwashing compliance by Pittet and colleagues have confirmed that heavy work loads are an independent predictor of poor handwashing compliance. 41 By reducing the time required for cleaning one's hands and making materials required for hand hygiene available in many locations, compliance of healthcare workers with recommended practices should improve. 4243 For example, Pittet et al demonstrated that a multidisciplinary hand-hygiene program that resulted in greater use of an alcoholic hand rinse contributed to improved hand-hygiene compliance in a large university hospital. 42 Of note, these investigators demonstrated that improved hand-hygiene compliance was associated with a significant reduction in the prevalence of nosocomial infections and in the incidence of methicillin-resistant S aureus colonization and infection. In a smaller study conducted in a medical intensive care unit, Bischoff et al found that placing an alcoholbased hand gel next to each patient's bed resulted in improved hand-hygiene compliance. 43 
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Any discussion of hand antisepsis using alcoholbased products would be incomplete without a few caveats. If hands are visibly dirty or contaminated with appreciable amounts of organic material, it is preferable to wash hands with soap and water, because alcohols are not as effective in this setting. 44 To be optimally effective for hand antisepsis, an adequate volume of alcohol must be used. Mackintosh found that application of 0.3 mL to the hands was no more effective than plain soap-and-water hand washing. 45 Simply increasing the volume to 0.5 mL increased the effectiveness of alcohols substantially. Larson demonstrated that 1 mL of alcohol was significantly less effective than applying 3 mL to the hands. 13 Failure to cover all surfaces of the hands and fingers also reduces the efficacy of alcohol hand rubs. 946 Moreover, a few issues unique to alcohol-based hand rinses and gels need to be considered by hospitals. For example, alcohol rinses and gels are flammable and need to be stored in areas where the risk of fire or very high temperatures is minimal. This should not be an issue for most facilities. Such products vary considerably with respect to their consistency (feel), fragrance, skin-conditioning agents, propensity to become sticky while drying, and evaporation times. These characteristics can influence acceptance (and use) of the product by health personnel. 12 Also, if product characteristics are not matched carefully with dispenser design, clogging of dispensers may occur if the product evaporates in the spout of the dispenser. Before installing alcohol dispensers hospitalwide, it may be prudent to place the model of dispenser under consideration in a few locations for a 1-to 2-month trial period to detect any potential problems.
In general, commercially produced alcoholic gels and rinses have been more expensive than non-medicated soaps. Depending on the vendor or contractual agreements, the cost per liter of alcoholic gels and rinses may equal or exceed that of popular antiseptic soaps and detergents. However, administrators should consider that modest increases in acquisition costs for alcohol-based handhygiene products are tiny in comparison to excess hospital costs associated with nosocomial infections. 47 If increased use of an alcohol gel or rinse reduces the number of serious nosocomial infections by a few per year, the cost savings from prevented infections should more than offset incremental costs of using alcohol-based preparations. Also, the prices of alcoholic hand gels and rinses are likely to decrease as more manufacturers enter the market.
In conclusion, it is time for nursing schools, medical schools, and infection control programs to include material regarding the potential advantages and disadvantages of waterless antiseptic agents in educational programs dealing with hand washing and hand antisepsis. A greater awareness among healthcare workers of alcohol-based waterless antiseptic agents will provide an atmosphere that will foster additional studies that are needed to establish if wider use of such agents will lead to lasting improvements in hand-hygiene practices and to lower rates of nosocomial infections.
